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The paper analyzes the evolution direction of subsidence and dissolution occurring at the “Groapa Burlacu“ Lake, 
which is located in the salt mine exploitation field Gura Slănic from the Targu Ocna locality, Bacau county, Romania. 
Bathymetric and topographic measurements were made on a total of 104 points forming 5 alignments on the surface of 
“Groapa Burlacu“ Lake. The bathymetric measurements were performed in order to track the evolution of the lower part 
of the lake over time. At the same time with depth measurements, water samples from different depths were also taken to 
determine the concentration of Cl- and NaCl. A total of 14 samples of water were taken to determine the salinity variation 
in relation to the depth. The sampling  was made from the lake at different depths (0m, -5m, -10m, -15m, -20m, -25m, -
30m, -35m, -42m). Also, four water samples were taken from the four N-S-E-V directions and the lake center. The 
investigations revealed that the surface layer of the lake in the range of 0,0 - 5,0 m is under the direct influence of the 
inflow of groundwater (sweet water), which results in the brine dilution to this level. At depths greater than 5.0 m, the 
NaCl concentration is over 250 g/l. The slightly higher concentrations compared to the previous year are due to the lower 
water level than the previous year and the low precipitation, which led to an increase in concentration.  
 






”Groapa Burlacu” Lake resulted from the 
hydraulic crack produced at well S259, in 1976. The 
activity of extracting salt through wells favored the 
production of uncontrolled dissolutions generating 
collapses that changed the configuration of the pit 
over time [1]. 
 





After the cessation of the extraction activity, 
the dynamics of the landslide evolution was reduced, 
currently the dissolutions and landslides being 
generated by the groundwater circulation regime 
from the adjacent sectors and by the natural slope of 
the banks to the north, west and east [2]. 
The lake was formed in the confluence area of 
Slanic Creek with Trotus River (Fig. 1), in a sector 
where the alluvial groundwater layer rests directly on 
the surface of the salt massif.  
Due to this, from a hydrogeological point of 
view, the lake is under the direct influence of the 
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hydrogeological structures of the two watercourses, 
to which is added the influence of the 
hydrogeological structure of the central tailings lake, 





































2. Material and Method 
 
In September 2019 (19.09.2019) bathymetry 
measurements were performed on the ”Groapa 
Burlacu”  Lake - Magura Park [4]. In the beginning, 
the land was recognized and the changes of the lakes 
configuration compared to the previous year.  
The configuration of the lake and the points 
where the bathymetric measurements were 
performed were determined by topographic surveys 
with the Leica TC 307 Total Station [5, 6].  
Following the recognition of the land, the 
topographic survey of the contour of the lake and of 
the water, the points where the bathymetry 
measurements were performed [7].  
The bathymetric measurements (Fig. 2) were 
performed in a number of 105 points located on 5 
alignments. The direction of depths measurement 
was from W-E for the A-C-E alignments and E-W 
for the B-D alignments.  
 
Measurements were made in all corners of 
the cork to have the same distance between 
measurements [8] (Fig. 3). 
As observed from the map above, the deepest 
areas of the lake were towards its southern flank - 
alignment A and B. On alignment C there is a 
depression area whose depth reaches -32.8 m. The 
maximum measured depth was in point 7, on 
alignment A and was -42.0 m. In the West part the 
lake is deeper compared to the East part.  
The same can be said about the fact that in the 
South part the lake is deeper than in the North.  
It can be observed from the picture that the 
banks are steeper in the South, North, West areas in 
comparison to the East area.  
The bathymetric measurements were 
performed in order to follow the evolution in time of 
the lower part of the lake compared to the 
measurements from June 2014 - October 2015 - 
October 2016 [6]. 
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Figure 2. Bathymetry measurements – Alignment A (original) 
 
 
                       
                                      Measurement direction on alignment 
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3. Results and Discussions  
 
A number of 14 water samples were taken in 
order to determine the variation of salinity in relation 
to the depth. Harvesting was done from Groapa 
Burlacu Lake from different depths (0m, -5m, -10 m, 
-15 m, -20 m, -25 m, -30 m, -35 m, -42 m) from Point 
7, on alignment A. Also, 4 water samples were taken 
from the four directions N-S-E-W and the center of 
Groapa Burlacu Lake [7].  
The time variation of the salinity with depth in 
Groapa Burlacu Lake is presented in the following 
table (Table 1). From the table above is observed an 
increase in NaCl concentration compared to previous 
years. These increases are corroborated with the 
hydrostatic level in ”Groapa Burlacu” Lake.  
 
Thus, if we refer to the years 2015 - 2019, the 
concentration increased inversely with the measured 
hydrostatic level. In 2015 there was an Nh = 254.28 
m and concentrations of maximum 256 g/l, and in 
2019 there was an Nh = 253.54 m and concentrations 
of 270 g/L. The evolution in time of ”Groapa 
Burlacu” Lake (surface and volume) is presented in 
Table 2. 
A significant increase in the volume of the 
lake can be observed in the first years, reaching up to 
282% in 1995, after which the growth was totally or 
partially stopped. This reduction in the volume of the 
lake was also favored by the partial backfilling works 
and redevelopment works of the area adjacent to 
”Groapa Burlacu” Lake [7]. 
 
 










 NaCl Content (g/L) 
1999 2000 2001 2002 2003 2004 2005 2014 2015 2018 2019 
0 5.7 8.85 8.74 10.1 29.8 25.0 8.8 12.7 13.8 10.96 17.53 
-1 8.6 11.8 9.32 23.1 61.4 56.0 26.8 - - - - 
-2 57.2 111.5 119.5 85.3 70.7 - 53.1 - - - - 
-3 117.2 131.3 136.2 121.5 138.7 - - - - - - 
-4 206.3 126.3 160.9 165.0 149.6 - - - - - - 
-5 245.8 294.8 240.5 210.0 213.3 213.0 150.5 232.4 226.8 240.78 254.80 
-10 191.5 300.4 255.1 249.4 260.0 245.1 241.4 249.6 248.4 241.94 261.81 
-15 311.5 295.1 307.6 269.7 248.9 253.2 244.9 256.6 270.0 244.28 262.98 
-20 311.5 197.7 309.4 308.1 260.0 261.0 - 254.8 251.9 248.96 263.57 
-25 267.2 303.9 306.2 - 260.5 - - 270.6 256.0 255.97 264.15 
-30 270.1 268.5 310.5 - 263.0 - - - 254.8 258.31 265.32 
-35 - - - - - - - - 248.4 259.48 268.83 
-40 265.8 - - - 260.0 - - - 256.6 260.65 270.00 
 












1983 1350 - cca. 5000 - 
13.07.1989 2900 114,8 11800 136 
31.03.1994 3300 13,8 34000 188 
18.10.1995 8760 165 130000 282 
28.09.1998 10016 14 154342 18,8 
24.08.1999 10066 0,5 174245 12.8 
06.09.2000 11343 12,7 160300 -8 
05.10.2001 11436 0,82 181846 13,44 
08.10.2002 11140 -2,6 177197 -2,6 
12.10.2003 11140 0 182375 2,9 
5.11.2004 11140 0 185054 1,5 
24.10.2005 11240 0,9 171024 -7,6 
20.06.2014 10972 -2,4 144847 -15,3 
6.10.2015 10972 0 146675 1,3 
13.10.2018 10979 0,1 146736 0,04 
19.09.2019 10979 0 149586 1.9 
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Figure 4. 3D representation - ”Groapa Burlacu” Lake - September 2019 
 
 
The volume of ”Groapa Burlacu” Lake is 
149586 m3, of which: 
 the volume of the lake from the water surface 
(elevation 253.54 m) to the base is 131667 m3. 
 the volume of the lake from the upper part of 
the slope to the water mirror was calculated to 
be 17919 m3. 
 the volume of the lake was calculated by the 
trapezoid method using dedicated programs. 
The volume of the lake increased compared 
to last year's measurements by approximatively 2 %. 
This difference is given by the fact that the lower part 
of the lake is not flat (uniform). The non-uniformity 
at the base of the lake is given and favored by the 
partial backfilling works (concrete beams, 
construction materials, concrete, trees) and the 
redevelopment of the area adjacent to ”Groapa 




During 1994 - 1999 the dynamization of the 
evolution of the lake to the east and north-east was 
due to the collapses produced due to the overhangs 
created in these directions. 
Starting with the year 2000, the topographic 
surveys and the bathymetric measurements showed a 
stagnation of the evolution of Groapa Burlacu Lake, 
even a significant reduction of the surface. 
The reduction of the surface of the collapse in 
the period 2001 - 2002, is explained by the execution 
of some backfilling works through which the contour 
of the lake in the south-eastern extremity was 
modified. 
The measurements carried out in October 2005 
showed an insignificant reduction of the volume, 
which may be mainly due to the change in the 
alignments of the measuring points. 
From the last measurements - June 2014, there 
is a reduction of 26,177 m3 of the lakes volume 
compared to 2005. This decrease in volume may be 
due to the following causes: 
- changing the alignments of the measuring 
points. 
- due to possible collapses and collapses 
caused by overhangs. 
In the analysis performed as a result of the 
execution of the bathymetry measurements related to 
2014, the cavernometric measurements were not 
taken into account. 
127 
FAZACAȘ George et al./ProEnvironment 13(2020) 123-128 
 
The measurements from 2015 show an 
increase in the volume of the lake by 1.3% (1828 m3) 
compared to 2014. This difference is due to the fact 
that the measurements made in October 2015 were 
not made at exactly the same points as in June 2014, 
although approximately the same alignments were 
observed. For greater accuracy, fixed points should 
be set at which to make the measurements year by 
year. The measurements from 2018 show an increase 
in the volume of the lake by 0.04% compared to 
2015. From the measurements performed, as well as 
visually, a slight change of the banks of Groapa 
Burlacu Lake can be observed. This consists of the 
sliding of the banks and the natural slope towards 
Magura Park (Zone V), as well as cracks appearing 
in the South area.  
These fresh waters soften the slopes and cause 
the banks to slide very easily, being made of 
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